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1 Introduction
The issue of the OTA TX IMD requirements has been discussed in [1] where a number of options were proposed:

1. Using information about the antenna array to ensure the same conducted requirement is applied at the equivalent conducted interface as in the REL13 specification

2. Using the coupling scenario where 2 antennas are pointing at each other with a 10m separation

3. Using the coupling scenario where 2 antennas are placed next to each other in close proximity.

Since the discussion has been had on other co-location requirements such as unwanted emissions co-location and out of band blocking co-location.
The Tx IMD shares similar site scenarios as these other co-location requirements, however the interferer is in-band so more is known about the antenna.
This paper further discusses the co-location requirements and in particular the Tx IMD requirement.
2 Discussion

2.1 Scenarios

There are 2 scenarios presented for the TX IMD interferer.

A. 30dB coupling due to co-location of antennas – these are the same scenarios as used for  the co-location unwanted emissions requirements

B. 30dB coupling due to 2 BS offset by 10m but pointing at each other (at and offset)

The proximity based solution is suitable to capture the effect of scenario A but not scenario B.

Scenario B is not really a co-location scenario but a co-existence /same geographical area scenario, these scenarios are also investigated in [2] however the scenarios are different.

The OMD co-existence scenario is:
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Figure 1. Scenario described for antenna to antenna isolation in [3]
However the co-existence unwanted emissions scenario is :
The following scenario is captured in chapter  7.4.1.2.1.3 BS-to-BS propagation model:


87 dB 
Pathloss (288 m Line-of-sight)


+13 dB
TX antenna gain


+13 dB
RX antenna gain


-6 dB
Reduction in effective antenna gain due to antenna tilt


= 67 dB
MCL
A MCL of 67 dB is considered as the reference scenario for Macro BS to Macro BS interference for operation in the same geographic area.

It seems inconsistent that an MCL of 30dB is calculated for one requirement but as 67dB for another.

However the text in 25.952 sub-clause 10.1seems to be implying that the figure of 30dB comes from a different source:
[28]
3GPP TAG RAN WG4 Tdoc 631/99: "Antenna-to-Antenna Isolation Measurements".

And that the scenario shown is used to somehow justify the value of 30dB.
It states:

For the case of two operators co-siting their antenna installations on a roof-top, the antennas could be situated in each other's far-fields and the isolation that occur between the sites can be analysed using the ordinary Friis' transmission equation:

It seems a contrived scenario that 2 BS on the same roof top as descried would be facing each other as shown in figure 1. Antenna on a roof top would naturally be facing outwards rather inwards towards each other. 

We have found in the AAS work that the documentation surrounding precise derivation of the 30dB isolation figure is difficult to find as it was done many years ago, it seems that the same issue may have existed when 25.942 was drafted and the scenario in figure 1 was derived to fit the figure rather than the other way around.
It should be considered therefore if scenario B is realistic, or if the normal co-location based on antennas in close proximity (but not facing each other) is more reasonable.
2.2 Proximity based requirement
It has been suggested in [3] that as the co-location scenarios assume that the co-located antennas are identical that the isolation can be attributed equally to both.

Therefore rather than use an equivalent antenna for the aggressor a known test probe/antenna can be used and the aggressor power level adjusted.

For example:
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Figure 2.  Suggested aggressor for OTA Tx IMD requirement
This has the advantage that a standard test probe/antenna can be used and also that the aggressor power in the chamber is lower which will reduce the risk of other sources of IMD within the chamber.

The near field gain of the test probe/antenna will have to be carefully checked.

2.3 Far field requirement

The option to estimate the antenna gain and attempt to generate an equivalent 30dBc interfere at the ‘conducted’ interface remains. A similar method has been agreed for the receiver requirement where a D value is estimated based on certain RoAoA declarations.
However it is less clear with the transmitter how the equivalent antenna gain could be extracted some options are:

· Use the same as the Rx D value   in most cases this is probably valid as it is likely the same array is used for Tx and Rx. However as a rule Tx and Rx requirements are kept independent from each other so different Tx and Rx system may be designed.

· The difference between the max EIRP and the max TRP is used to estimate the antenna gain

· This is beam forming gain however and almost certainly not the element/sub array gain so is not the correct value for the IMD interferer.

· Although the ‘conducted’ level may not be predictable the scenario is probably valid as the interferer generating mechanism does not change because the element/sub array gain does.

This type of requirement is probably simpler to understand than the proximity based requirement as it is providing an interferer in the predictable part of the antenna performance.

3 Summary
The assumptions for the 30dB coupling factor for the TX IMD interferer level have been re-examined and in particular the co-existence scenario which used to justify the 30dB coupling factor.

It is suggested that the co-location scenarios should be considered in preference to these.

If the co-location scenarios alone are used there is no need for a far field requirement and a proximity based interfere can be applied.

A means to provide a reliable test interferer level have been discussed.

The far filed option still needs considering at this stage and it is suggested the level is achieved by estimating Tx gain as the difference between the max EIRP and max TRP values. .
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